AFM study of citric acid-ferric chloride etching characteristics of dentin.
To determine the etching characteristics of 10% citric acid etchant with 3% ferric chloride (10-3) compared with related etchants without ferric chloride (10-0), or one of similar pH (36% citric acid). Atomic force microscopy (AFM) was used to measure the surface recession and morphology of dentin. AFM images were taken of the same samples at seven steps of an etching and drying procedure using 10-3 (pH = 1.09), 10-0 (pH = 1.87) or 36% (pH = 1.08) citric acid solutions: at baseline, after etching 15 s, after 5-s air-drying, after rewetting, after 24-hr desiccation, after 30 s rewetting and after 24 hrs rewetting in filtered and purified water. 10-3 etched surfaces receded more than either 10-0 or 36% etched surfaces, and underwent greater collapse on 5-s air-drying. On rewetting all surfaces re-expanded to near their as-etched level. Following prolonged desiccation (24 hrs) all samples collapsed to the level seen after brief air-drying. 30-s rewetting did not restore the surface, but re-expansion of the collapsed collagen matrix was seen at 24 hrs.